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How do proteins involved in 
photosynthetic electron 
transfer adapt to extremely 
cold polar environments?
Photosynthesis is the basis of the polar 
ecosystem
How has photosynthesis evolved to work in this extreme environment?
How might these photosynthetic organisms be impacted by global climate change?
Figure reference: Mock, T. et. al. 
Nature 2017. 541, 536–540.
Our protein of interest is a key mediator in 
photosynthesis
Figure from Cramer Lab @ Purdue University, https://www.bio.purdue.edu/lab/cramer/cytbf.html
Question: How does 
cytochrome c6 transfer 
electrons in a cold 
adapted vs. ”normal” 
ocean diatom? 
Preliminary data was collected by first year 
students in research-intensive general chemistry
 Recruit 12-14 general chemistry students
 Teach them how to do cyclic voltammetry (6 weeks)
 Introduce them to the literature 
 Invite them to make and test hypotheses!
Real science!
And (some of) the students got data!
Celia and Evans Susannah and Olivia
How do the chemical parameters for electron 
transfer differ?
Midpoint potential (mV vs. SHE)
∆H°rc (kJ) ∆S°rc (J/K)
0°C 15°C
Control cyt c6 387 ± 0.6 372 ± 1.7 -63.7 ± 1.7 -96 ± 6
Cold adapted
cyt c6
383 ± 1 368 ± 1.0 -65.2 ± 0.4 -104 ± 1.5
Midpoint potential for cold 
adapted organism is slightly 
lower at all temperatures
Enthalpy change and 
entropy change upon 
reduction same within error
Summary and perspective
 Evolution maintains chemical parameters of electron 
transfer, despite differing habitats
My most important outcome: training undergraduates to 
be awesome scientists 
Our next steps: 
 Can we model the photosynthetic electron transfer process on 
an electrode?
 How do photosynthetic pigments help mitigate light stress?
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